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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A semiconductor chip and the substrate for a package with which the semiconductor chip 
concerned was fixed, The wiring layer electrically connected to the rear face of the electrode pad which 
was formed in the substrate for a package concerned and was prepared in the front face of said 
semiconductor chip, or said semiconductor chip, The nickel layer by which the land formed on the 
wiring layer concerned and the front face which fixed on the land concerned were equipped with the 
spherical terminal object, and said land was formed on the part of said wiring layer, The semiconductor 
device with which the diffusion blocking layer which is the semiconductor device which has the gold 
layer which touches said terminal object, and prevents that the nickel in said nickel layer carries out 
thermal diffusion into said gold layer between the layers of said nickel layer and said gold layer 
intervenes. 

[Claim 2] Said land is a semiconductor device according to claim 1 which it was formed in the field 
where said semiconductor chip of said substrate for a package was fixed, and the field of the opposite 
side, and said terminal object has fixed on said land as an external terminal of the semiconductor device 
concerned. 

[Claim 3] It is the semiconductor device according to claim 1 which it was fixed within the hollow limit 
formed in said substrate for a package, said semiconductor chip was connected by said wiring layer and 
inner lead, said land was formed in said substrate side for a package of the same side as the field where 
said inner lead of said semiconductor chip was connected, and said terminal object has fixed on said 
land as an external terminal of the semiconductor device concerned. 

[Claim 4] Said diffusion blocking layer is a semiconductor device according to claim 1 which consists 
of an alloy of palladium or palladium, and other metals. 

[Claim 5] Said gold layer is a semiconductor device [ thinner than said diffusion blocking layer ] 
according to claim 1 . 

[Claim 6] A semiconductor chip and the substrate for a package with which the semiconductor chip 
concerned was fixed from the front-face side, The inside wiring layer which is formed in the 
semiconductor chip fixed side of the substrate for a package concerned, and is electrically connected 
with the external terminal of a package, As opposed to the electrode pad prepared in the front face of 
said semiconductor chip which is formed on the inside wiring layer concerned and counters It has the 
inside land electrically connected through the terminal object for internal connection. Said inside land 
The semiconductor device with which the diffusion blocking layer which is the semiconductor device 
which has the nickel layer formed on said inside wiring layer and the gold layer which touches said 
terminal object, and prevents that the nickel in said nickel layer carries out thermal diffusion into said 
gold layer between the layers of said nickel layer and said gold layer intervenes. 
[Claim 7] It is the semiconductor device according to claim 6 which has the laminated structure as said 
inside land containing said diffusion blocking layer with said same outside land by having further the 
outside land formed in the semiconductor chip fixed side of said substrate for a package, and the field of 
the opposite side, and an external terminal object with the spherical front face formed in the front face of 
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the outside land concerned. 

[Claim 8] Said diffusion blocking layer is a semiconductor device according to claim 6 which consists 
of an alloy of palladium or palladium, and other metals. 

[Claim 9] Said gold layer is a semiconductor device [ thinner than said diffusion blocking layer ] 
according to claim 6. 

[Claim 10] The wiring layer electrically connected to the substrate for a package with which a 
semiconductor chip is fixed at the rear face of the electrode pad prepared in said semiconductor chip 
front face or said semiconductor chip is formed. It is the manufacture approach of a semiconductor 
device that form a land on the wiring layer concerned and a front face fixes a spherical terminal object 
on the land concerned. After forming a nickel layer with plating on said wiring layer, forming a 
conductive diffusion blocking layer on said nickel layer on the occasion of formation of said land and 
forming a gold layer with plating on said diffusion blocking layer, in the formed land department The 
manufacture approach of the semiconductor device which fixes said terminal object on said land 
according to a process including heating while preventing that the nickel in said nickel layer carries out 
thermal diffusion to said upper gold layer by said diffusion blocking layer. 

[Claim 1 1] The manufacture approach of the semiconductor device according to claim 10 which forms 
said gold layer by the flash plating method more thinly than said diffusion blocking layer. 
[Claim 12] The inside wiring layer by which a semiconductor chip is electrically connected to the 
external terminal of a package in the field of the substrate for a package fixed from a front-face side is 
formed. In case an inside land is formed on the inside wiring layer concerned and said semiconductor 
chip is fixed to said substrate for a package It is the manufacture approach of the semiconductor device 
which connects electrically to said inside land the electrode pad prepared in the front face of the 
semiconductor chip concerned through the terminal object for internal connection. On the occasion of 
formation of said inside land, a nickel layer is formed with plating on said inside wiring layer. After 
forming a conductive diffusion blocking layer on the nickel layer concerned and forming a gold layer 
with plating on said diffusion blocking layer, in said formed inside land department The manufacture 
approach of the semiconductor device which fixes said semiconductor chip on said inside land through 
the terminal object for said internal connection according to a process including heating while 
preventing that the nickel in said nickel layer carries out thermal diffusion to said upper gold layer by 
said diffusion blocking layer. 

[Claim 13] The outside wiring layer electrically connected to said inside land is formed in the 
semiconductor chip fixed side of said substrate for a package, and the field of the opposite side. In said 
outside land department which formed the outside land which consists of a lower layer by the nickel 
layer, the diffusion blocking layer, and the gold layer, and was formed on the outside wiring layer 
concerned The manufacture approach of the semiconductor device according to claim 12 which forms 
an external terminal object with a spherical front face on said outside land according to a process 
including heating while preventing that the nickel in said nickel layer is spread in said upper gold layer 
by said diffusion blocking layer. 

[Claim 14] The manufacture approach of the semiconductor device according to claim 12 which forms 
said gold layer by the flash plating method more thinly than said diffusion blocking layer. 
[Claim 15] The wiring layer electrically connected to the rear face of the pad which was formed at least 
in one side of the field where a semiconductor chip is fixed, and the field which countered this, and was 
prepared in the front face of said semiconductor chip, or said semiconductor chip, The nickel layer 
which has the land in which it is formed on the wiring layer concerned, and said semiconductor chip and 
the terminal object which attains internal connection fix, or a terminal object with a front face spherical 
as an external terminal is formed and by which the land concerned was formed on said wiring layer, The 
substrate for a package with which the diffusion blocking layer which is the substrate for a package 
which has the gold layer which touches said terminal object, and prevents that the nickel in said nickel 
layer carries out thermal diffusion into said gold layer between the layers of said nickel layer and said 
gold layer intervenes. 

[Claim 16] Said diffusion blocking layer is a substrate for a package according to claim 15 which 
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consists of an alloy of palladium or palladium, and other metals. 

[Claim 17] Said gold layer is a substrate [ thinner than said diffusion blocking layer ] for a package 
according to claim 15. 



[Translation done ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention - BGA (Ball Grid Array) Or CSP (Chip Size Package) etc. ~ it is 
related with the semiconductor device which comes to include a semiconductor chip in a surface mount 
form semiconductor package, its manufacture approach, and the substrate for a package which can be 
used suitable for manufacture of the semiconductor device concerned. 
[0002] 

[Description of the Prior Art] The altitude information communication link age has come and low cost- 
ization is demanded of a miniaturization, advanced features, high-performance-izing, and a pan from 
LSI carried in electronic equipment from pursuit of the further ease of using, facilities, etc. to electronic 
equipment. For this reason, while it is in the inclination for that number of I/O to also increase with 
much more high integration of an LSI chip, the miniaturization demand of the package itself is also 
strong, and in order to reconcile these, the importance of development of the semiconductor package 
technique which suited high-density substrate mounting of semi-conductor components is increasing. 
[0003] A high-density semiconductor package technique is QFP (Quad Flat Package) at the former. 
Although it has developed as in use, there is a limit in fine pitch-ization of QFP, and since the burden at 
the time of mounting this on the circuit board is also large, in recent years, the semiconductor package of 
a surface mounting form attracts attention. 

[0004] BGA which arranged the pewter ball for example, in the shape of a grid in the base area of a 
package, and used it as the external terminal in it as a semiconductor package of the surface mounting 
form in which total low-cost-izing containing mounting cost is possible is known, after mounting a 
semiconductor chip on the whole surface of the substrate for a package and carrying out resin molding 
of it as BGA of the most general structure, there are some which the opposite side was alike on the other 
hand, and formed the pewter ball in the shape of area as an external terminal. In this BGA, since 
mounting area is attained in a field, the pitch of an external terminal is eased and it has the advantage 
that the miniaturization of a package can attain comparatively easily for this reason. Moreover, since it is 
not necessary to consider as a circuit board side or ** pitch correspondence and highly precise mounting 
technology also becomes unnecessary, when BGA is used, there is an advantage that package cost can 
reduce some as mounting cost total even when high. 

[0005] Drawing 7 is the sectional view of the part centering on the external terminal (pewter ball) 
prepared in the base of this BGA. In drawing 7 , a sign 100 shows BGA and 102 shows the substrate for 
a package. Especially on the substrate side for a package which counters the field although the pewter 
ball forming face of BGA has appeared in drawing 7 , although not illustrated, the semiconductor chip is 
being fixed through the silver paste from the rear face. Moreover, a wiring layer is formed in the 
perimeter of a semiconductor chip within the substrate side for a package, and the wiring layer and the 
electrode pad beforehand prepared in the front face of a semiconductor chip are connected with the 
golden wire. And the closure of a semiconductor chip and the golden wire perimeter is carried out by 
resin. 
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[0006] In drawing 7 , a sign 104 shows the wiring layer of the outside electrically connected with the 
above-mentioned semiconductor chip, and consists of coppering. Although this outside wiring layer 104 
and said especially wiring layer of the package inside are not illustrated, they interconnect electrically 
through the embedded wiring layer in the through hole formed in the substrate 102 for a package, for 
example, or the substrate 102 for a package. 

[0007] In BGA100, on the wiring layer 104 which consists of copper, the laminating of the nickel- 
plating layer 106 and the gold plate layer 108 is carried out to order, and, thereby, the land 1 10 of a 
pewter ball is formed as shown in drawing 7 . The nickel-plating layer 106 forms a soldered joint 
between pewter balls. Moreover, the gold plate layer 108 is a layer for preventing that the front face of 
the nickel-plating layer 106 will oxidize by the time this soldered joint is formed, and pewter wettability 
and the adhesion of a pewter ball fall. For a wiring layer 104, 25-30 micrometers and the nickel-plating 
layer 106 are [ 5 micrometers or more and the gold plate layer 108 of each plating layer thickness ] 0.5 
micrometers or more. Thus, the perimeter of the constituted land 1 10 is covered by the solder-resist film 
1 12, and the pewter ball 1 14 is formed in the upper part of the gold plate layer 108. In case this solder- 
resist film 1 12 forms the pewter ball 1 14 by solder paste print processes, it restricts the touch area of 
solder paste and a land 110. For this reason, the height of the pewter ball 1 14 formed can be made as 
high as possible. Therefore, when adopting other approaches, for example, the pewter ball carrying 
method, this solder-resist film 1 12 may be omitted. 

[0008] If it states concretely, after solder paste is imprinted by screen-stencil on a land 1 10 in the case of 
solder paste print processes, the pewter ball 1 14 with a spherical front face will be formed on a land 1 10 
by heating and carrying out a reflow. On the other hand, in the case of the pewter ball carrying method, 
after applying flux to the whole base of the substrate 102 for a package and the pewter ball 1 14 which 
was formed independently and aligned on the fixture is transferred by heat-treatment on a land 1 10, the 
pewter ball 1 14 fixes on a land 110 through a reflow. 

[0009] Thus, where a face down is carried out to the printed circuit board for mounting (mother board), 
the surface mount of BGA100 in which the pewter ball was formed is carried out through the pewter ball 
114. At this time, the pewter ball 1 14 is heated from the outside, and when pewter ball 1 14 the very 
thing dissolves with that heat, it fixes in the ball pad section formed in the mother board which is not 
illustrated. 
[0010] 

[Problem(s) to be Solved by the Invention] However, since nickel atom in the nickel-plating layer 106 
will be spread in the gold plate layer 108 with the heat and will arrive at the front face of the gold plate 
layer 108 if the base side of BGA100 is heated in case the pewter ball 1 14 is formed beforehand, or in 
case the pewter ball 1 14 is made to fix on a mother board at the time of mounting of BGA, the front face 
becomes being easy to oxidize, and the adhesion of the pewter ball 1 14 falls. 
[001 1] In order to prevent the attainment to the pewter ball 1 14 of this nickel atom, the cure which 
thickens a gold plate layer is effective, and thickens the gold plate layer 108 in comparison with 0.5 
micrometers or more with the above-mentioned configuration. However, in the process which Au atom 
diffuses in a pewter in the above-mentioned heat-treatment, if the gold plate layer 108 is not much thick, 
since remainder has much amount of supply of Au, the alloy layer of Au and tin (Sn) will be uniformly 
formed in an interface with the nickel-plating layer 106. Since this Au-Pb alloy layer is hard and weak, 
in an interface with the nickel-plating layer 106, the pewter ball 1 14 may exfoliate and it may drop out. 
[0012] Moreover, it is not a desirable thing that the gold plate layer 108 is thick, even if expensive gold 
will be used so much and it thinks from a cost side. 

[0013] This invention aims at offering the semiconductor device which prevented effectively the 
adhesion fall of the pewter ball by heat treatment in an elevated temperature, and its manufacture 
approach, being made in view of the situation mentioned above, and holding down a manufacturing cost 
low. Moreover, this invention sets it as other purposes to offer the substrate for a package which can be 
used suitable for manufacture of the above-mentioned semiconductor device. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the semiconductor 
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device of this invention A semiconductor chip and the substrate for a package with which the 
semiconductor chip concerned was fixed, The wiring layer electrically connected to the rear face of the 
electrode pad which was formed in the substrate for a package concerned and was prepared in the front 
face of said semiconductor chip, or said semiconductor chip, The nickel layer by which the land formed 
on the wiring layer concerned and the front face which fixed on the land concerned were equipped with 
the spherical terminal object, and said land was formed on the part of said wiring layer, It is the 
semiconductor device which has the gold layer which touches said terminal object, and the diffusion 
blocking layer which prevents that the nickel in said nickel layer carries out thermal diffusion into said 
gold layer between the layers of said nickel layer and said gold layer intervenes. 
[0015] In BGA etc., this land and a terminal object may be prepared in the base of the substrate for a 
package as an external terminal, and may be established as an internal junction terminal of a 
semiconductor chip and the substrate for a package in BGA or CSP. This diffusion blocking layer 
consists of an alloy of palladium or palladium, and other metals preferably. Moreover, said gold layer is 
thinner than said diffusion blocking layer preferably. 

[0016] The manufacture approach of the semiconductor device of this invention to the substrate for a 
package with which a semiconductor chip is fixed The wiring layer electrically connected to the rear 
face of the electrode pad prepared in said semiconductor chip front face or said semiconductor chip is 
formed. It is the manufacture approach of a semiconductor device that form a land on the wiring layer 
concerned and a front face forms a spherical terminal object on the land concerned. After forming a 
nickel layer with plating on said wiring layer, forming a conductive diffusion blocking layer on said 
nickel layer on the occasion of formation of said land and forming a gold layer with plating on said 
diffusion blocking layer, in the formed land department Said terminal object is formed on said land 
according to a process including heating, preventing that the nickel in said nickel layer carries out 
thermal diffusion to said upper gold layer with said diffusion inhibition film. 

[0017] This process is applicable to either the outside land for external terminals, or the inside land for 
internal formation of the substrate for a package, and a semiconductor chip. Moreover, it is good 
preferably to form said gold layer by the flash plating method more thinly than said diffusion blocking 
layer. 

[0018] According to the semiconductor device and its manufacture approach of this invention, a front 
face forms a spherical terminal object with heating as an external terminal on the land formed in the 
substrate side for a package. Moreover, in case a semiconductor chip is fixed on the substrate for a 
package, the terminal object formed on the electrode pad of a semiconductor chip as a terminal object 
for internal connection is welded with heating on the inside land formed in the substrate top face for a 
package. Furthermore, in case the surface mount of the semiconductor device concerned is carried out 
on a mother board etc. after that, welding of the external terminal object is carried out to the ball pad 
section prepared on the mounting substrate by heating. Although it is going to spread in the upper layer 
side in which nickel atom in a nickel layer began vibration, and the gold layer was prepared if a land is 
heated in the case of which [ this ], diffusion into a gold layer is prevented by the diffusion blocking 
layer, and that nickel atom is confined in a nickel layer. For this reason, nickel atom does not reach on 
the surface of a gold layer like before. By mediation of such a diffusion blocking layer, even if it makes 
the gold layer of the upper layer thin, the adhesion of a terminal object does not fall. 
[0019] Moreover, at the time of the heating, Au atom in a gold layer and the configuration atom (for 
example, Pd atom) of a diffusion blocking layer are spread in the terminal inside of the body to 
coincidence. However, in this invention, since a gold layer can be made thin, even if Au atom combines 
with the configuration atom (for example, Sn in a pewter) of a terminal object in that case, this alloy 
layer is not uniformly formed in the interface of a nickel layer as a layer in which the adhesion of a 
terminal object is reduced. 

[0020] The wiring layer electrically connected to the rear face of the electrode pad which the substrate 
for a package of this invention was formed at least in one side of the field where a semiconductor chip is 
fixed, and the field which countered this, and was prepared in the front face of said semiconductor chip, 
or said semiconductor chip, The nickel layer which has the land in which it is formed on the wiring layer 
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concerned, and the terminal object which attains internal connection with said semiconductor chip fixes, 
or a terminal object with a front face spherical as an external terminal is formed and by which the land 
concerned was formed on said wiring layer, It is the substrate for a package which has the gold layer 
which touches said terminal object, and the diffusion blocking layer which prevents that the nickel in 
said nickel layer carries out thermal diffusion into said gold layer between the layers of said nickel layer 
and said gold layer intervenes. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to drawing. This invention relates to the substrate for a package which can be used suitable for 
manufacture of the package-ized semiconductor device, the manufacture approach, and the 
semiconductor device concerned. The semiconductor device concerning this invention is the so-called 
BGA (Ball Grid Array) and CSP (Chip Size Package). It is widely applicable. BGA is P-BGA (Plastic 
Ball Grid Array) which the substrate for a package becomes from resin, a ceramic, or copper roughly 
according to the ingredient and structural description, respectively, C-BGA (Ceramic BallGrid Array), 
and S-BGA (Super Ball Grid Array). Subclassification can be carried out to what added T-BGA (Tape 
Ball Grid Array) having the description of BGA and TAB (Tape Automated Bonding) to this. This 
invention is widely applicable also to these any. 

[0022] The 1st operation gestalt book operation gestalt is related with P-BGA, C-BGA, and S-BGA. The 
sectional view showing the example of structure of the semiconductor device which drawing 1 requires 
for this operation gestalt, and drawing 2 are the important section expanded sectional views of the 
pewter ball used as the external terminal of the semiconductor device shown in drawing 1 , and a land. 
[0023] In drawing 1 , the substrate for a package for BGA whose sign 1 is the semiconductor device of 
this operation gestalt, and 2 to mainly maintain the mechanical reinforcement of BGA, and 4 are 
semiconductor chips. 

[0024] In P-BGA (for example, BT (Bismalemide Triazine) epoxy material), the substrate 2 for a 
package becomes. Although BT epoxy material is the same as the ingredient used for a common printed- 
circuit board, since the heat history in a production process until it becomes a BGA package being 
severe, and direct bonding of a semiconductor chip 4 are needed, it is the resin ingredient which raised 
thermal resistance. 

[0025] The diamond touch layer 6 which fixes a semiconductor chip 4, and the inside wiring layer 8 of 
that perimeter are formed in the field (this field is hereafter called "inside") side in which the 
semiconductor chip 4 of the substrate 2 for a package is laid of etching. On this diamond touch layer 6, 
the semiconductor chip 4 is being fixed through the silver paste 10 from that rear-face side. Moreover, 
supply voltage and the inside wiring layer 8 for signals are electrically connected by the golden wire 12 
to the electrode pad formed in the front face of a semiconductor chip 4. And the closure of a part of 
these semiconductor chip 4, golden wire 12, and inside wiring layer 8 is carried out with mold resin 14. 
[0026] Similarly, of etching, as shown also in drawing 2 , the outside wiring layer 16 is formed in the 
field (this field is hereafter called "external surface") of the opposite side of the substrate 2 for a 
package. On this outside wiring layer 16, the pewter ball 18 as an external terminal object of a package 
has fixed through two or more deposits so that it may mention later. The surface parts of the outside 
whole region of the substrate 2 for a package of this pewter ball 18 perimeter and the inside wiring layer 
8 around [ mold resin 14 ] a semiconductor chip loading side are covered with the solder-resist film 20. 
[0027] The thermal buyer hole (ThermalVia Hole) 22 for raising two kinds of through tubes to which 
the coat of the wall was carried out with the electric conduction film, respectively, i.e., the heat 
dissipation nature of BGA, and the through hole 24 for supply voltage and signals (Through Hole) are 
established in the substrate 2 for a package. The thermal buyer hole 22 has connected electrically 
predetermined number ************* * ? the diamond touch layer 6 and the outside wiring layer 16 for 
touch-down concerned, and the pewter ball 18 for touch-down to the rear-face side of the diamond touch 
layer 6. A through hole 24 is formed as an electric path which connects electrically the inside wiring 
layer 8, supply voltage or the outside wiring layer 16 for signals, and the pewter ball 18. By this, a 
wiring path is minimum-distance-ized, reduction of the inductance used as a noise source etc., 
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compaction of signal delay, etc. are attained, and high performance-ization of a semiconductor device is 
attained. 

[0028] As shown in drawing 2 , on the outside wiring layer 16 of the substrate 2 for a package, the land 
26 is formed at the part equipped with the pewter ball 18. A land 26 comes to carry out the laminating of 
the palladium deposit 30 and the gold plate layer 32 as the nickel-plating layer 28 and a diffusion 
blocking layer of nickel to order for example, on the outside wiring layer 16 which consists of copper. 
As for the thickness of each class, 0.02-0.5 micrometers and the gold plate layer 32 are set [ the outside 
wiring layer 16 / 25-30 micrometers and the nickel-plating layer 28 ] as about 0.003-0.01 micrometers 
for 5 micrometers or more and the palladium deposit 30. 

[0029] The nickel-plating layer 70 is for maintaining the thermal resistance of the gold plate layer 32 
while it is formed as a barrier metal of the outside wiring layer 16 and raises anti oxidizing of the outside 
wiring layer 16, and thermal resistance. Moreover, the gold plate layer 32 is a layer for preventing that 
the front face of the nickel-plating layer 28 will oxidize by the time a soldered joint is formed between a 
land 26 and the pewter ball 18, and pewter wettability and the adhesion of the pewter ball 18 fall. In case 
the pewter ball contact part of this gold plate layer 32 heats the land 26 at the time of pewter ball fixing, 
thermal diffusion of it is carried out into the pewter ball 18. 

[0030] The diffusion blocking layer 30 which is the description of this invention, i.e., the palladium 
deposit of this example, is formed in order to prevent the diffusion to the gold plate layer 32 of nickel 
atom in the nickel-plating layer 28 at the time of heating of a land 26. This palladium deposit 30 may be 
made to constitute from an alloy of others, Pd, and other metals (for example, nickel). [ Pd / pure ] 
Moreover, you may constitute, the metal, for example, the nickel-W alloy etc., of the others which 
demonstrate the function of a diffusion blocking layer etc. 

[003 1] When there is no diffusion blocking layer like a configuration before, nickel atom in a nickel- 
plating layer is spread in a gold plate layer with the heat, thereby, since a nickel atom arrives at the front 
face of a gold plate layer partially, the front face becomes being easy to oxidize at the time of heating of 
a land, and the adhesion of a pewter ball falls at it. In order to prevent the attainment to the pewter ball 
of this nickel atom, the cure which thickens a gold plate layer is effective, and thickens the gold plate 
layer in comparison with 0.5 micrometers or more with the conventional configuration. However, in the 
process which Au atom diffuses in a pewter in the above-mentioned heat-treatment, if a gold plate layer 
is not much thick, since remainder has much amount of supply of Au, the alloy layer of Au and tin (Sn) 
will be uniformly formed in an interface with a nickel-plating layer. Since this Au-Sn alloy layer is hard 
and weak, in an interface with a nickel-plating layer, a pewter ball may exfoliate and it may drop out. 
[0032] On the other hand, with this operation gestalt, the palladium deposit 30 is made to intervene 
between the nickel-plating layer 28 and the gold plate layer 32, and nickel atom is confined in the 
nickel-plating layer 28. For this reason, oxidation of land 26 front face is prevented, and also the gold 
plate layer 32 can be thinly formed for example, using the flash plating method. If the gold plate layer 
32 is made thin, Au atom can lessen the amount diffused in a pewter, will control generation of an Au- 
Pb alloy layer as the result, and will become possible [ preventing pewter ball 18 omission effectively ]. 
In addition, this palladium deposit 30 as well as the gold plate layer 26 is diffused in a pewter at the time 
of heating. Therefore, in process of this thermal diffusion, the palladium deposit 30 achieves the 
function to achieve the duty which prevents that the nickel-plating layer 28 of a substrate oxidizes with 
the gold plate layer 26, and, finally a good soldered joint is formed between the nickel-plating layer 28 
and the pewter ball 18. 

[0033] Thus, the perimeter of the constituted land 26 is covered by the solder-resist film 20, and the 
pewter ball 18 is formed on the land 26. Although mentioned later for details, in case this solder-resist 
film 20 forms the pewter ball 18 by solder paste print processes, it restricts the touch area of solder paste 
and a land 18. And the area of opening of the solder-resist film 20, thickness, and a relative position 
with a land become important, when controlling the height of the pewter ball 1 8. It is the need of 
furthermore having terms and conditions, such as thermal resistance, moisture resistance, and insulation, 
as a surface protective coat of a semiconductor package. When adopting the pewter ball forming 
methods other than solder paste print processes, for example, the pewter ball carrying method, a mere 
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protective coat can be substituted for this solder-resist film 20. 

[0034] A spherical diameter is ****** it is [ ****** ] 0.15-1.5mmphi extent, for example, there are 
various classes, such as a low-melt point point [ that the melting point is about 180 degrees ] pewter, or 
a high-melting pewter whose melting point 90% and Sn is about 250 degrees at 10% for Pb, at 40%, 
and, as for the pewter ball 18, Pb is suitably chosen for 60% and Sn according to an assembly process, 
as for these. As a pewter ball 1 8, it needs to be controlled with a precision sufficient [ magnitude ] in 
order to ensure electric connection with the ball pad by the side of the mother board at the time of 
mounting, and for the height to prevent the short circuit between a ****, and reinforcement and a 
contiguity terminal more than fixed. 

[0035] Below, the manufacture approach of BGA1 is explained. First, the substrate for a package in 
which the predetermined through tube was formed is prepared, and the copper film which serves as the 
diamond touch layer 6 and wiring layers 8 and 16 to both sides is formed for example, by the sputtering 
method. At this time, the coat of the wall of a through tube is carried out by the copper film, and the 
thermal buyer hole 22 and a through hole 24 are formed. Patterning of the formed copper film is carried 
out to the next, and the diamond touch layer 6 and wiring layers 8 and 16 are formed in it. 
[0036] Photograph solder-resist ink is used from both-sides side of the substrate 2 for a package after the 
process completion mentioned above, and the solder-resist film 20 is formed in the circumference part of 
the field by which resin mold is carried out, and the boundary region of each land 26. Both, since [ for 
which the relative position and thickness to each land 26 of the solder-resist film 20 are correctly 
managed at this time ] resin mold and metal plating are carried out later, it is necessary to embed 
beforehand the inside of the thermal buyer hole 22 and a through hole 22 in solder-resist ink. 
[0037] Next, a land 26 is formed in the rear face (external surface) of the substrate 2 for a package. 
Specifically, sequential formation of the nickel-plating layer 28 and the palladium deposit 30 is carried 
out by electrolysis or the electroless deposition method at the part which carried out opening by solder 
resist 20. Furthermore, the gold plate layer 32 is formed by the flash plating method. 
[0038] Then, die bonding, wirebonding, and resin molding are performed according to a conventional 
method. That is, after applying the silver paste 10 to the diamond touch layer 6 and laying a 
semiconductor chip 4 on it, predetermined conditions are heat-treated in order to make the silver paste 
10 solidify. Moreover, after connecting the inside wiring layer 8 with the electrode pad on a 
semiconductor chip 4 with the golden wire 12, mold resin is poured in within metal mold, the resin seal 
of the semiconductor chip 4 is carried out, and it is picked out from metal mold after a cure. 
[0039] Next, the pewter ball 18 is formed by solder paste print processes. If a reflow is specifically 
heated and carried out after carrying out imprint ** of the solder paste by screen-stencil on a land 26, the 
pewter ball 18 with a spherical front face will be formed on a land 26. At the time of formation of this 
pewter ball, Pd and Au carry out thermal diffusion into solder paste, and, finally a soldered joint is 
formed between the nickel-plating layer 28 and the pewter ball 18. In this heating process, nickel-plating 
layer 28 front face of a substrate is protected by the palladium deposit 30 and the gold plate layer 26, 
and that scaling is prevented by them. Moreover, as described above with this operation gestalt at the 
time of this pewter ball formation or subsequent heating, nickel atom is confined by the palladium 
deposit 30 in the nickel-plating layer 28, and oxidation of land 26 front face is prevented effectively. 
Furthermore, since the gold plate layer 32 can be thinly formed as described above, formation of the Au- 
Sn alloy layer in a soldered joint interface can be controlled effectively. For the above reason, the 
soldered joint formed between the nickel-plating layer 28 and the pewter ball 18 will become good. 
[0040] The pewter ball carrying method for having used the flux or solder paste other than solder paste 
print processes described above as a pewter ball forming method is employable. By these pewter ball 
carrying methods, after applying flux to the whole base of the substrate 2 for a package (or solder paste 
printing) and the pewter ball 18 which was formed independently and aligned on the fixture is 
transferred by heat-treatment on a land 26, the pewter ball 1 14 fixes on a land 26 through a reflow. In 
addition, when using flux, washing removes after that the excessive flux which remains on the base of 
the substrate 2 for a package. 

[0041] Thus, where a face down is carried out to the printed circuit board for mounting (mother board), 



http ://www4.ipdl .ncipi . go.j p/ cgi-bin/tran_web_cgi_ejj e 



9/16/05 



JP,2000-022027,A [DETAILED DESCRIPTION] 



Page 7 of 10 



the surface mount of BGA1 equipped with the pewter ball 1 8 is carried out through the pewter ball 1 8. 
At this time, the pewter ball 18 is heated from the outside, and when pewter ball 18 the very thing 
dissolves with that heat, it fixes in the ball pad section formed in the mother board which is not 
illustrated. 

[0042] In addition, modification various with this operation gestalt is possible. For example, the 
adoption of the flip chip method performed by putting in block a silver paste coating method and not 
only the wirebonding method but both is possible for the fixed approach of a semiconductor chip 4, and 
the terminal strapping approach like the above. By the flip chip method, the inside land of the same 
configuration as the land 26 described above also to the inside of the substrate 2 for a package is 
prepared. Moreover, as "a terminal object for internal connection" of this invention, the pewter bump is 
beforehand formed on the inside land concerned or the electrode pad of a semiconductor chip, and the 
substrate 2 for a package is connected with IC through this. In this inside land, omission of a terminal 
object and the fall of fixing reinforcement are similarly prevented with having described above. In 
addition, this flip chip method is described in detail in the 3rd operation gestalt mentioned later. 
[0043] Moreover, although [ the above-mentioned explanation ] a pewter ball consists of lead and tin, 
the quality of the material of a pewter ball is not limited to this. That is, by the pewter ball carrying 
method, the copper which has high thermal conductivity and high electrical conductivity may be formed 
in a highly precise solid sphere, and the pewter ball which performed uniform pewter coating to the front 
face may be used. As quality of coating material in this case, it is good to use an eutectic pewter, a silver 
paste, nickel, etc. Furthermore, as for the ingredient of the substrate 2 for a package, in a ceramic and S- 
BGA, copper is chosen, as for the case of C-BGA. A thin substrate is made into the structure which 
carried out the laminating, the electric path of that interior is not limited to a through hole, but the wiring 
layer embedded between laminated circuit boards may realize this substrate 2 for a package. In addition, 
instead it omits a thermal buyer hole, or it prepares a heat sink, various modification, such as replacing 
with resin molding and enclosing IC by the cap seal, is possible. 

[0044] With the gestalt of this operation, by having made the palladium deposit 30 intervene as a 
diffusion blocking layer in the land 26 of a terminal object, thermal oxidation of land 26 front face is 
prevented, and a hard and weak layer like for example, an Au-Sn alloy layer is not formed between a 
land 26 and a terminal object. For this reason, there is an advantage which a good soldered joint is 
attained, consequently omission of a terminal object and the fall of fixing reinforcement can prevent 
effectively. Moreover, expensive Au can be saved from Au layer being thinly formed for example, by 
the flash plating method etc., and there is an advantage which holds down a manufacturing cost at this 
point. 

[0045] The 2nd operation gestalt book operation gestalt is the case where this invention is applied to T- 
BGA. Drawing 3 is the outline sectional view showing the example of 1 configuration of the 
semiconductor device concerning this operation gestalt. In drawing 3 , T-BGA which a sign 40 requires 
for this operation gestalt, and 42 show the substrate for a package. 

[0046] The substrate 42 for a package in this operation gestalt consists of a stationary plate 44 which 
consists of metal, such as copper, in order to secure mechanical strength, and a TAB tape 46 made from 
polyimide of a stationary plate 44 stuck on the field through adhesives on the other hand. After sticking 
copper foil with adhesives, the pattern which consists of an outside wiring layer 16 and inner lead 46a is 
formed in the external surface of the TAB tape 46 by etching this into a predetermined pattern. The 
predetermined outside wiring layer 16 and interconnect of inner lead 46a are attained in this pattern. 
And the TAB tape 46 remaining front face which carried out opening of the perimeter of the outside 
wiring layer 16 is covered with the solder-resist film 20. 

[0047] The central part of this substrate 42 for a package has become hollow frame-like, in it, is in the 
condition which the semiconductor chip 4 connected with the TAB tape 46 electrically, and is being 
fixed with closure resin 48. Concretely, thermocompression bonding of the part for the point of inner 
lead 46a is carried out on the electrode pad with which the semiconductor chip 4 was formed in the front 
face. And the semiconductor chip 4 is being fixed to the TAB tape 46 with closure resin 48 in the part 
which reaches the hollow within the limit wall of the substrate 42 for a package from the whole front 
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face. Thereby, the electric connection between a semiconductor chip and the outside wiring layer 16 is 
attained through inner lead 46a. On the other hand, the heat sink 49 made from metal is being fixed to 
the rear face of a semiconductor chip 4, and the external surface of a stationary plate 44 by conductive 
adhesives etc. 

[0048] On each outside wiring layer 16, the same deposits 28 and 30 as drawing 2 and the land 26 of the 
laminating configuration of 32 were formed, and the pewter ball 18 as an external terminal object has 
fixed on it. 

[0049] Area arrangement of the electrode drawer side of a semiconductor chip 4 and the fixed side of an 
external terminal object (pewter ball 18) is carried out mostly at the shape of same side, and, as for T- 
BGA40 of such a configuration, connection between a semiconductor chip 4 and an external terminal 
object is attained by only much more wiring layer pattern. For this reason, T-BGA40 has a short signal 
transduction path in that package, and has the advantage that a parasitism inductance and parasitism 
capacitance are small. Therefore, this T-BGA40 is suitable for [ for high speed signal processing that 
clock frequency is high ] ICs. 

[0050] Below, an example of an approach which manufactures T-BGA40 is explained. First, after 
forming circuit patterns 16 and 46a in the whole surface of a polyimide layer and forming the solder- 
resist film 20 on it, the extraction of a polyimide layer is performed and the TAB tape 46 is formed 
beforehand. Moreover, the land 26 which consists of a cascade screen of a deposit is formed by the same 
approach as the 1st operation gestalt on the outside wiring layer 16 expressed to opening of the solder- 
resist film 20 at the time of formation of this TAB tape 46. 

[005 1] And after attaching a semiconductor chip 4 and a stationary plate 44 on a heat sink 49, on a 
stationary plate 44, the TAB tape 46 is pasted up and it fixes. In this immobilization, after performing 
alignment for the electrode pad currently formed in the front face of a semiconductor chip 4, and the 
terminal area of inner lead 46a, the TAB tape 46 is pasted up on a stationary plate 44. In addition, the 
metal bump is formed in the one side of an electrode pad and inner lead 46a, and connection of an 
electrode pad and inner lead 46a is attained by making inner lead 46a heat and stick by pressure from an 
outside the time of immobilization of the above-mentioned TAB tape 46, or after that. 
[0052] Next, it applies to a side face from the front face of a semiconductor chip 4, slush and carry out 
the cure of the closure resin 48 to the clearance between the TAB tapes 46, and let immobilization of a 
semiconductor chip 4 be a perfect thing. 

[0053] Finally, by the same approach as the 1st operation gestalt, the pewter ball 18 is fixed and T- 
BGA40 concerned is completed. 

[0054] The semiconductor device (T-BGA40) concerning this 2nd operation gestalt, and its manufacture 
approach Like the 1st operation gestalt, since the palladium deposit 30 intervenes in a land 26, thermal 
oxidation of land 26 front face is prevented, and a hard and weak layer like an Au-Sn alloy layer is 
formed between a land 26 and a terminal object. A sake, There is an advantage which a soldered joint 
good to the interface is attained, consequently omission of a terminal object and the fall of fixing 
reinforcement can prevent effectively. Moreover, expensive Au can be saved from Au layer being thinly 
formed for example, by the flash plating method etc., and there is an advantage which holds down a 
manufacturing cost at this point. 

[0055] In addition, with this operation gestalt, a land can be beforehand formed in outside wiring layer 
46a of the TAB tape 46. Therefore, since the rest should just fix the TAB tape 46 and other members, it 
has the advantage that it is as simple as a package assembler and there is no assembly cost from 
complementary Rika. 

[0056] The 3rd operation gestalt book operation gestalt is the case where this invention is applied to 
CSP. Drawing 4 is the outline perspective view of the semiconductor device (CSP) concerning this 
operation gestalt. In this CSP50, the semiconductor chip 4 is laid on INTAPOZA 52 as "a substrate for a 
package" of this invention, and the closure is carried out with closure resin 54. 
[0057] Drawing 5 is the sectional view of this CSP. The semiconductor chip 4 is being connected 
mechanically and electrically to INTAPOZA 52 by the solder bump 56, and it fills up with closure resin 
54 between a semiconductor chip 4 and INTAPOZA 52. The terminal 60 established in the rear-face 
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side of ENTAPOZA 52 in the shape of an array and the solder bump 56 are electrically connected 
through the through hole 58 established in INTAPOZA 52. A terminal 60 is soldered to the printed 
circuit board (mother board) which consists of a glass epoxy system ingredient and which is not 
illustrated as an external terminal. 

[0058] Drawing 6 is the expanded sectional view of the solder bump formation section and the terminal 
upper part. Overcoat 4b carries out opening on electrode pad 4a formed on the surface of the 
semiconductor chip, and barrier metal 4c is formed on it. a barrier metal 4c top — **.— the spherical 
pewter bump 56 is formed. On the other hand, on the terminal 60 of INTAPOZA 52, the inside wiring 
layer 62 which consists of copper is formed, and the land 26 is formed on it. Although the 1st operation 
gestalt and the same gestalt ( drawing 2 ) are sufficient as a land 26, by this drawing 6 , opening of the 
solder-resist film 20 is limited to inside wiring layer 62 top face, and the land 26 which consists of the 
nickel-plating layer 28, a palladium deposit 30, and a gold plate layer 32 is formed from the lower layer 
so that that opening may be embedded. 

[0059] A miniaturization and densification are attained by setting this semiconductor device to CSP the 
top where structure is simple. 

[0060] Below, the manufacture approach of the semiconductor device (CSP50) of the above-mentioned 
configuration is explained. For example, the solder bump 56 is formed according to a conventional 
method on the electrode pad of the semiconductor chip 4 which integrated and formed various 
semiconductor devices, such as a transistor, on the silicon substrate, and barrier metal 4c. On the other 
hand, a conductor is formed in the through hole 58 formed in the shape of an array, a circuit pattern (a 
terminal 60 and inside wiring layer 62) is printed, and INTAPOZA 52 is formed so that it may connect 
with the conductor in a through hole 58 if needed further. After carrying out opening on the inside 
wiring layer 62 and forming the solder-resist film 20, by plating or the flash plating method, the 
laminating of each above-mentioned deposits 28, 30, and 32 is carried out one by one, and a land 26 is 
formed. 

[0061] After performing flux processing all over this land side, it positions so that a land 26 and the 
solder bump 56 may be connected, and a semiconductor chip 4 is laid on INTAPOZA 52. Predetermined 
heat treatment is performed, the solder bump 56 is fused, and a semiconductor chip 4 and INTAPOZA 
52 are connected mechanically and electrically by cooling after that. 

[0062] Next, the gap of a semiconductor chip 4 and INTAPOZA 52 is filled up with the closure resin 54 
which consists of thermosetting resin, and it closes by performing a cure (hardening) process. Thus, the 
terminal 60 is soldered on the conductive pattern of the mother board which for example, a glass epoxy 
system does not illustrate, and the package-ized semiconductor device is used. 
[0063] In addition, the external terminal object which consists of a pewter ball etc. is beforehand fixed 
in the terminal 60 of the base of CSP50, and it may be made to make connection with a mother board in 
it by the same configuration as the 1st operation gestalt, and the formation approach through an external 
terminal object at the time of mounting. 

[0064] The semiconductor device (CSP50) of this operation gestalt like the 1st operation gestalt Since 
the palladium deposit 30 intervenes in a land 26, thermal oxidation of land 26 front face is prevented, 
and a hard and weak layer like an Au-Sn alloy layer is formed between a land 26 and a terminal object 
(solder bump 56). A sake, There is an advantage which a soldered joint good to the interface is attained, 
consequently omission of a terminal object and the fall of fixing reinforcement can prevent effectively. 
Moreover, expensive Au can be saved from Au layer being thinly formed for example, by the flash 
plating method etc., and there is an advantage which holds down a manufacturing cost at this point. 
[0065] 

[Effect of the Invention] According to this invention, though it is a cheap manufacturing cost, by heat 
treatment in an elevated temperature, it can have a terminal object without the fall of adhesion, and a 
semiconductor device with high manufacture yield and dependability and its manufacture approach can 
be offered. Moreover, the usable substrate for a package can be offered suitable for the manufacture 
approach. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the example of structure of the semiconductor device 
concerning the 1st operation gestalt of this invention. 

[Drawing 2] It is the important section expanded sectional view of the pewter ball used as the external 
terminal of the semiconductor device shown in drawing 1 , and a land. 

[Drawing 3] It is the sectional view of the semiconductor device concerning the 2nd operation gestalt of 
this invention. 

[Drawing 4] It is the perspective view of the semiconductor device concerning the 3rd operation gestalt 
of this invention. 

[Drawing 5] It is the sectional view of the semiconductor device of drawing 1 . 

[Drawing 6] It is the expanded sectional view of the solder bump formation section and the terminal 

upper part. 

[Drawing 7] It is the sectional view of the part centering on the external terminal (pewter ball) prepared 
in the base of the conventional BGA. 
[Description of Notations] 

1 40 - 2 BGA (semiconductor device), 42 - The substrate for a package, 6 - Diamond touch layer, 8 62 
[ - Mold resin, ] - An inside wiring layer, 10 - A silver paste, 12 - A golden wire, 14 16 - An outside 
wiring layer, 18 - A pewter ball, 20 - Solder-resist film, 22 - 24 A thermal buyer hole, 58 A through 
hole, 26 - Land, 28 - A nickel-plating layer, 30 - A palladium deposit, 32 - Gold plate layer, 44 [ - 
Closure resin, 49 / - A heat sink, 50 / - CSP (semiconductor device), 52 / - INTAPOZA (substrate for 
a package), 56 / - A solder bump, 60 / » Terminal. ] - A stationary plate, 46 » A TAB tape, 46a - 48 
An inner lead, 54 
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Array) ttzitC S P(Chip Size Package) 3£<9S?E0I 

mizi&®m^izttfx-%z^y7-- : Jft&mzmt 
&. 

10002] 

ac«asn6Ls nc*ru ^mhl aft 
ls 1 f-yr^-a^siawttffoT^ i/o&t 

[0003] WfflMriNW^^^-^aJBtt, 
f4Q F P (Quad Flat Package) LXftMLXZ 

tztf, QFP(r)7?4y\Zv1-Wiz\mWi l h'). zix 

tmmLkizmmtm<Dfmi>*iz^tfrt>. m 
4. 

[0 0 04] H^n^hSr^h-^^ffinxh^ 
^&ffi3M<0¥gttA>y ^r— >?i: LT . 50 
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TiWWHP4:LfcBGA*«a^TV^. fkfcHRW* 
fifjiOBGAiLT, A>y^-^'ffl««<7)-ffi±(C^ 

wm^wztMrn^t ix'^yyx-frzxvrvi 

\ZB$X,tzi><?)tfhh. CliOBGAt'ii. ItgX'JTtf 

cow? y ^-y^j^^iMSft^taaS'C* & fc 

[0005] [2714, ;r«BGA*>MfflKR»t&*lfctt 

h. 07fc*sivc, ff^l OOttBGA, 1 0 2t4A'.y 
^-^fflSKK* ^t. H7 Ttt B G A(?>s\y?'X-)UB 

J£ffl±£t4. ftCBKLfcvW, fiftf'yyAli*' 

-y ^>7^ + jf gat $<wt&i±$tixK 

[ 0 0 0 6 ] 12 7 v vc , 1 0 4 (4±l£^*^- 

. i^Hiiasyi i o 4 1 , A--y y-^ii 
i o 2 fcjRrtsn^xA^*-^* ^(4A 7 ^t- 

[000 7] BGAl OOTtt H7te*3*lTV^& X 
d^. ffi«^^2iSKAl 04±J=. 
1 0 6*3 itX^ 7*110 8*W.ta«§ii. 
J:0Ay/*'-;K?)5yHgfll 0;!)«§iiTUS„ 
- .y^;PX .ydrBl 0 SttAy^-K-^t^H-e^Ny^ 
^-y^Jil 0 814, zw\y 
y&&ffl&2ti& £ XcomiZ- -y *rfr* 7*110 6 

nm^tfi&Tthztmkthtz&nmxhh. # 

^ 7*JIWJ¥$(4. #J;U4\ Sttl 1 0 4*>'2 5~3 0 
jum, --y^/M7*® l 0 6* { 5^mJJLh, 4^ >y* 
1108^0. 5;umfiU:T**. dCDiafcffifiJi^n 

fc?yK«i i onwm-t. vfrrv&xhMi i 2-c 

-;H14 ^ffMSft-C^i. . i^V^V^ hH 1 

1 2t4, vwr«<-x vmmz^x^y 1 

1 4 •g.Utt::, y;l/^X-x h t jy HgP 1 1 0 



1 



(4) 

5 

-;H 1 4 Oa§ ££iJ3fcl> ^'ttS< t£ Z k h . 
TJ:v\ 

[0008] k > hEPfJft 

y/t/^-* t-#7 y Kg& 1 1 QHzx? y- 

y WICJ; DK^SiifcflL Mftl-T U 7n--f.S, d k 
tciOs 9^K*1 1 Oll:il»\y^ 
l I4*«$ftl>„ >\yyx-M6m?i%& 
Ms ^v*-iSMiWfcl 0 2<7)mM£MZ7y X* 10 

1 1 4 sWiiBRWIfc J: 0 5 > K* 1 1 0±fc» 
ttsnfcft. i>7n-£irc. ioit;Ay 

[ 0 0 0 9 ] ZcoX o (c LXnyrX-MWB&ZlvtZ 

b ga i o oti, io»ww)r u y vmu < 

K ) fc*t LT 7 x 4 x^y S-frfc^ffitVNy^jK-^ 
1 14£^LT^fflHS$ixl.. ZftkZs s\y?X- 

>v \ \4\&mfrt>m&ti. *<7mx>\yyit-jv\ 

1 4 itttfifflJW-* i k iz X *) : M*l%^~?-f-tf- 20 
[00 10] 

[«H#l!WfeU:3fc-r5KJH] k£*#. f\y9i&- 

fc, B G A l 0 0 0>JSnfflB£2«9M"* k s ->y 7 
1 0 6 WON i tffcfcfc JcO&^W^rfll 0 

SttaHSTf*. 30 
[0011] Z(DN i IW^sK-JH 1 4A.c7)|iJ 

mmittitzMzits ±* v*m*m<-tz>tt%im 

WQfo *) , JJBflWtrii*.* y 4f Jf 1 0 8 * 0 . 5 /* m 
8 Off v>k s JJBWftJfiSfctiV vc A ulWny 

^rtfcfituw-iasfA u <omMtf& *) iz&^tntbs 

AutKSn) 0>&&Mtf- -v 1 0 6 k 

(mmiz-mzBtf&tih , icoAu-Pb^/sii® 

< tiV^ft. - -y *7kX 7^fll0 6 kO-^fflT^y 

1 1 4 a&sjHJMi LTHK^-T £ Z k ifih & . 40 
[00 12] j£fc s ^«y=^JBl 0 8*WV^t<4, ft 
tt&£££4(cffl^2>£kk&0, 3XMB*>&*£T 

[0013] *%m±. ±a*Lfcffflrfc**T4Sftfc 

¥*tt«iItJ J: V* «0i8t*-ft*ll«-f £ £ k * g Wk 
•Tl>. tin. #fTOi. ±fE^S£#^S<7)iai^»JgC 
fflv Z k #"C'£ */t * ^-^fflS«£ ftft-f & Z k t 

ffi^ifi^k-rs. 50 
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[0014] 

-WM^, Buia^«t^-y7'c7)^ffltSft 
A> tltzQW N' •/ K i 3t {±Buie¥S*f - -y 7'OSfflicmm 

«K«8snfcis»ffk. mmim±.m$L%titz7 

»jSStlfe-y^ffk, WSEMIWCfttiAli:* 
*1-*iNWI«arc*-3T, KfiE-'y^ffkUEAl 
k OJRI8I& . Mlfi- -y y/HWO- >y y;P* J Hf(ia^l*l 

[0015] :«7^ F&isXVmftte. MlliBG 
A*fctiVvCs ^'-y^-xfflaiS^JKffl^HPffi^kU 

TlSftTtiV^L. BGASfcliCSP^fctJU 

kL-cawtTfcj:^. z^wm±ma. ta$L<i±, 

/t9i^rA, A'^^Akfffi^BkW-^*^^ 
[0016] *»B^<o i N»(«IJI<oJ8Kf«{i, 

mi-izyymzB&i. %m?ym±izimtf® 
mmymmmzmh, mKBBBM±tz*>y*&£ 

te«tPl±ff$r^t. ME«ffldajt«±t^ •y^fSfcJ: 
"34fft»«Ufc«. «*Ufc9Vh'»l*rCs BufeifeftC 
IfljkKtc J: 0 „ lute- v *r)vmft<r>- -/ iD)sff±m<7)M 
KAMZMSOktl Z k &m± t=5r^ . waa«?*sr 
JnJ!fe**ttlSfc: J: -> "CbuIS^ y K»±fc»JiW- & . 
[0017] WHfjBoWi^yP*. 

<{i, KriB^ffSr75-y^jL^-y^K«tOMefi&SJtll 
±iiJ:Dff<ffM1-|>kJ:v\ 
[0018] *«B^^fl^tjj:ut-e^>iBfcfirffifc: 
ifitf. A.y7--^36fiOn^Ji!tSn^9yHa5± 

c ^awHFk ixmwtfmiznm-ftzimzx m 

JS-f*. 4>t, A°7^-xffl»R±C^#*f--y7$ria 
SSI-SBte, l*|gPiSllfflcOi&f#kLTWIttf^#:f- 

mmLkmtzBfSLzntiifiMyy m±izmmzx 
m+i. zuz. torn. mz*m#$iimzMiti^ 
-x-m^z&mgmtm^ ^m^=mtmm 

zamtmi%&i<zii\^xhs ^^HatWttfeSft* 
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&JBtf)3uHt;3tfS£i:#&v\ £«i3*rffi»iajUB 

[0 0 19] -ec7)KB#(c(i, HSte, £/ffl<7J 
AuB^feJ:tm«IILfcfl»«JSH^ («i»fs Pdl 

[0020] *%®M*v!r-iSmWfiL&. 

r#Bl€ $ ft£ ffi . £ *it*f i*i LfciBw^flr < t i> 
yN°>y K ifcJiflffiE***?- -y T<0«ilIfc:«»Wfc««S 
>yrtWto^g|S^^t-6ffii^:*WS^, ifctt 20 

•y^-^*ffl*«RTJ)ot. ffllEXy^WBfcffiE&fli: 
<oaS(c. MB- <y *;WIrt<0- -y ^I^'jtufe&ll*!^ 

[0021] 

[*!B<owfio»»] wt. ^m^mmcommiz-o^ 

SBttcKf Jltfflv%4 £ t ^yN">y fr-^fflaHRfclB 
+*. *^ B J!{3#l.*^*Sa5i. VVM9>5BGA<Bal 
1 Grid Array) , CSP(Chip Size Package) liZfe<M 

m%Ti>&. bgaia. zcottm&kvffimmznm 

S >y 7 4 fcJ4*J*» - til-eih.* * P - B G A (PI ast ic B 
all Grid Array) , C- BG A (Ceramic BallGrid Arra 
y) , S-BGA(Super Ball Grid Array) fc, ZtlliZ 
BGAi:TAB(Tape Automated Bonding)<0#tfc£#£ 
^T-BGA(Tape Ball Grid Array) fttP&fctafc 40 

mmx-z&. *m&. z\comzfti,xi>fe<m 
[0022] mimmm 

XmfflBli. P-BGA, C-BGA, S-BGAt 

ZTrstmmm, m 2 \m 1 iz^i-^m^msmm^ 
[ 0 0 2 3 ] 01 iza^x, 1 ii#m9®Bmtm 
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[0024 3 rt-/ir-iSRmi2ii. P-BGA<y)i§ 
n\ MtUBT (Bismalemide Triazine) X;JMf isftfr 
t&h. BTX^df^Ji. H&<V7V>bmmfotZ 
miZtlhttfttmZ'&htf. BGAA'«/i--yi:^ 
!>4T'OW3tIgt'cOfi®ffi*«=Sr£i:. #J:tf, ¥ 
y 7* 4 <JW4 U ? h- #y r * yytf'&W I & & £ 

[0025] ^«y *-^Jfl3Sffi2<0^fr*<s'74 £$8 
g-f^ffi (OTs £OBSr "PW i:V^o ) fflffcli, x 

£<0^>f^-y?-JB6±t. ^«=f7T4A ! ^ 
^fflS*^«^-*hl0£frLTffl5t§:fi"O^. 4 

fa?v7 c 4<Z>mmzBf8.2tlfi:mm>^y r-'fc*fU &7 
4*12fcJ:9«^te*«S*vC^*. *LT, £*i 
£>¥gftf--yT4, ^7-f-1rl245j:tXrtfleiiaMi8<0 

[ 0 0 2 6 ] A>y ^-v#»fg2 tf)Rft»7)ffi (JTr\ 

£<offi£: "W fcv^d) tdi, Plt<x-yf-y^j; 
^t, 02fcfc^J:3t^Hlli!»il6* t »i£SfLT 
V^. £«^HME*Syil 6_L£tt. ^°-y^-vWhSSiS 

i^ft t t-c wwymL-fr 1 8 *\ aat* «* a (ctaa 
(n$ssmst\t. vjvyu^xhm2oizx Y )mhtiX^ 

[0027] y-?>y y--^Mffl?2 Wi. -eii-f^ll* ? 
»«II8tJ:0«l!iS*ifc2iBi<oKil?L. I^BGAW 
Mitt&toiS^^^^-^/^^-^-^ (Ther 
□alVia Hole) 2 2fc. HSWEfc.fcl^j/^l'ffl^ 
/P-*-^ (Through Hole) 2 4 t *<RftfeilTV^. 

■^--v;w^ J v*wi'2 2(s. r-Y^^vf-ieos® 
tmrtMsmm 1 6 ^ iix^fflo^yy^-/!' 1 s 
mvast. mmsj±xi±^7i-ji>mmmmmi e 

mmsmitLx, y^xmt^h^yy^^ym^ 

[0 0 28] H2fcSfi3C» Hy*r~-i;Bm&2<r) 

wssmm 1 6±wi, *w^r#-yn 8jwhis 

ni>^=7yHg|J2 6^B!c§tlTV^. yymi 
6(i, ^^{f^^^S^WISffll 6±t, --y^ 
^•y^fJ12 8, NitfJtfilflaitMkLTW!?^^ 



(6 

9 

7 #Jf 3 0£ Z.lf-k* y^fJS 3 2 SffiCfltl 
&JItf>J¥S<4. Miff. WiSIMil 6*^25-30// 
m, r.<y$r/kX-7*JB2 8#5//in£U:. A'^y'^A^ 
7= J fS30#0. 02-0. 5^nu &*7*J132# 
0. 0 0 3-0. OliimeftfcKJ&SiVO**. 
[0029] -7-/VKX 7*fl7 014, ^HUISISS 1 6 
WfJT^^fc LT#JR3*U IMHSiftJIl 6 051MI: 

2««Jfttt«:IH*f*fcft«fcwC**. £fcs &*7 
*Jf3 2t4.. ?yF*2 6kW/!|C-JH 8t«Z 10 

/ n y $ ti £ * X' te- >y *vkx > y * Ji 2 8 <n 

[0030] *^a^(7)!^t'J.I)H£imihii, Wh*m 

X J*7J±* 7 *JI 3 0{±. 5 y H» 2 6 C0JD»8$ 
£ s -•y^>7=¥J12 8P l gc7)N iM^tf>&*<y«!fJ|3 

A*?** 3 014. ttPd<0«*\ Pdkffi&JB (Wi 
If, Ni) tOS&b^m&ZitXi**^. ifc, WM 

m.m<r>mm%mm<7)<kw>, mum i -w£& 

[003 1] ftftffiftoJ: 3 tf£lfflLiM#&v*te. 
*e>mi££*)&*v*mizW&L, fttlclfK -7 

flST**. ££>N i«WN^sK-^««Wii|»jh 30 
0 , &*«l«-t'f4^ 7 *Jf £ 0 . 5 u mUktb UM 

8? A u <3ffittftft<& >) tC^lr^tt. Au^(Sn) 
w££Jf 7 $vk* 7 *J1 t »!HBJC-aMcJ8***i 
*. r«Au-Sn^B{4ll<TJISV^^ - 7y -;P 

[0032] #SljjMiT't4. A? j/^A 40 

Xv*B 3 OS:- 7^/1^ 7^28^^7^)13 2 
fc<O0fcrt£S-£. N iJE^5r-7^;^7^S2 8|*I 
KMtSiftft. i^ft, 5>K»2 6*MOKHI:*l!& 
AX 7^f«3 2 3rflU.Ur7 5 v S/.1.X 7* 
JfeSrfflUTSK &*7*132 

m<?it. AuiwA^tffiftttii^ 
wu ^y^--'H8M^sr*^^i5&jt-r^ii* ? «r 

8Efc$:S. dO>'^v : '>A^7^Ji3 0t. &X 

v4f«2 6.kR*iciiiasNpt/Ny^rtt«aw-5. 50 
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1 0 

tfnX. Z<7>m®L<?)i@&X\ A7y'W7^I3 0 
i4&* 7 *il 2 6 i: i: t £Tfl!lO- 7 ^/M 7 *Jg 2 8 

[0 03 3] ZtoX?&m8&titi5y*&2b<r>J5m 
{4. V^U^MI2 0T»b#L, ?yK»2 
6±(C(4, Ay^-;H8*^§fL-CV^. .Toy 

x Y mmz£~>X^y?X-)l< 1 8 liitJB:, 

vmt**-* htyymi 8vmm9t*wmti. 
mw^yyx-mim. wz.w\yy#-)v®w& 

**&fctt, c^y;^i^^Mi2 0{4, * 

[0034] Ay/^-^ 1 8(4. *g#0 .15- 
1 . 5 mm ^aS^aftTJb 0 > 0>Ji(4P b^*6 0 
% , S n # 4 0 %"CHUfi36* 1 8 0 flaSS<3ffiMj£> > > 
^SV44CT^.{4'Pb^9 0%, Sn*si0%t'l,fi 

*«2 5 0 wm<n-&®Ji>\y'ymn« o , - 

yr#-^ 1 8 k tTf4, St8!«r^)-7if-#- HWwsK 

*^-jsa±* 0 , *fc»K^i?w»*Fiaoffli&ti» 
ft. 

[0035] one BGAinm^mz^xtm 

fcfflSU MBifc^-<r^7f-iS6tJJ:l^i2fSa8, 1 
6k*4MJR&, fiflitf^ty^yy^ljfefcj: mm? 
h. ^ok#. Kii?L^M*W(c4 -9- 
--?)WV ^X-fr 2 2 4 tfx 2 4 aWI&fc 

ore ML«^A7-ry/Lt, ^* 
-f7^7f-®6i34Vie^®8, 16Sr^-tft. 
[0036] i^L^Ig^Tf*. ^7y--y'M2 

owfflffllA- ^ythVjuyuisxhJyfZimLx. 
®m*->uvztim®cr>ffim®ftti£v&7ym2 
6 cr>mmvmizv^y\y^x \>m2o tB&tz . ^ 

V^^^MI!l2 0<^g-7yH»2 6t:Stt« 

■i*rfc-)V2 2HXUX>V—^~)V22mV)Vy\yi/ 
[0037] ol'C, A'7ir-^^2<7)giii W 

a) t=5yi«S2 6S*jiW-s. y;w^ 



1 1 

? 7 5s a.* 7 X *) JB&tb . 
[0 0 38]«WC» tiSmzLtztf-iX * ?Aif-VT< 

* fc . 7 74 ±<dS®/n' 7 F t rtMIEHl 8 & 

A7-f-V12-C*«Utf>fc» Afflrt'Ct-A'KtllBfc 
aALT^*f-y7-4S-«JH^±U ^^TitM 

[0039] or (C. V/W<-A h mmz X n X . 

-X h £ 5 > K» 2 6 _tfc X ? U - y EpWc J: 0 

1 8 1 . i com 

ssaaa-Cs A-9$^*7*i3o*>j:tf&*7*g2 

6 fci oTTiffi^- 7 *7M -y *Jf 2 8HE#fttI£ 

mfomiztezrtknwmizii^x s *aa»BJirc 
tire U:<fc a i^^ a* * *i 3 0 iz x -> x n 

i«W-v*/My**2 8rtfc#t^Mu 9> 
K«2 6*if^>»'fb&«*»ft:|»jl:Sn4. Sfefc, 1512 

Uzx^z&*v*m3 2*m<ftfcx%h<7yx, )\y 

m-SRMXcoA u - S n^B^*2r^fcWWT 
*£. fiLhOSitcioT. :=.7 77M7*ffl2 8fcA 
y/tf-^ 1 8 1 wlBWftftS/ift Av^^jifiiFSr 

[0040] >\y?x-)vmmkt lti4. ahic»* 

;l^-x h £fflv^Ayr*->l4S»ifc&WC'* 

m2coim£mz77v?z£mfi y;t^ 
-xhfciWJ) Lfcfci:* JWfc»J«S*iTiftft.tlc»i 
Sftfc^y^tf-^ 1 8 0 9y H« 2 6 

Jbfc»«§*lfc«. 'J7D-SBT. 9fK*2 6±te 
Ay/*-iH 14jWBtS*U. fcfc, 797?x£ 

[0 04 1] Z<n£oi,zLX>syyx-)\,i&mMit 
tltzBGA 1 HU |©@k*acor U >- bffiS ( vf-tf- 

K ) K# tT 7 x W xy7y§^«tAyy^-^ 
l8^^LT^ffiHg$^. zcott. )\yy*-)V 
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1 2 

[0042]$*, *HaaBJBT<i, 8««>S3&&«rf& 

Tmmmt. ±iicr>m<m^-zhm%&xvv4 

*#Vt< y-/mzmh-f. W*£HSl/Cfr3 7 y y 

r* 7 7"ft<ofRffl*«ri6-c** . 7 y 7 7* 7 

(4, A'7 * - j>fflfflK 2 Oflflfffc I iJE U: 9 ^ F» 2 

^(4^ft^77 , wl;^.N*7h*±^Ny^'A'>-r$-i :; y) 

$rfc, i<07U77f-77^fcOV>T(i. Iit5 
[0043]*^. ±IES«BTtt. 

*f«fctrii, ^-xh, 
nmtmtRZtiz. :^i 7 ^-yiii2 ^sv« 

30 S«<03E5S*«Brig'C*5. 

[0044] *»«^®-C-{4. STF^9 y b'gl52 6 

^;t(^j:v. ?yF&2 6$mmffltim±z 

tl. t1z^ym2 6km^im^ mifAu-Sn 

fcj:yii^jt<7)ffiT*^(cff&±-c'#i)fij^* j j)i>. 

Auii^r, CTjt{f79 7^jL^7#^=J:-3T 

40 h SrWi hm&ffh h . 

[0 04 5] ^2^J4«HS 

**J»B»tts 3WWB*T-BGAtcafflU>t«^'C* 

ifW&T-BGA, 4 2ti/f«y^-^fflS«i** 
t. 

[0046] ^m/mrnzumt^^jmwsLA 2 

{4. liHBtJffi*«ft-t4fcftt«itf«l^)^ ^;k&»6 
%Z>mLWLA 4 t . Hg«4 4 «0-*Bifc*3!BM*^ L 
50 TffitO^-frJt^UW S HiHcOTABr-7'4 6bfrt> 



(8) 

1 3 

=5rS. TABr-7'4 6<mmUi. ' 

(CctO, ^HStMl 6bA yi— y-K4 6ata>& 

■C. 0r£^HBlS*^16t^^-U-K4 6a|ll± 
<OffiSfggS#jij£ i >4 . * L/C , ^MBi5UM 1 6 
Ojl!B£liP$-fr£^9^TABx-7-4 6Slffi#\ V 

[0047] Z<Drtv!r-iSmmL4 2 &SKH4* 
Sfttft&oTfcO. *<0+fc* ^mi*f-vT4*«TA 10 
Bf-74 6 kXSmzWBt UcW&X\ ®±®$34 8 

<4. Z commizBtit $ futra"? -y Kifc'f yi— V— 

<D*£mmzmimx\ m±m&4 suz^xr 

ABr-T4 6^@I^$tL-Cv^. <Iftl;:4D, 

-y- h'4 6 a*jtLx^i*rv7tmmmm 1 6 

r40Sffltll^4 4^ffit, **>MK»;8*K4 20 

i o o 4 s ] m« (onmsstm 1 6 .Lea, a 2 1 rh» 

Sr;>W*fl28. 30, 3 2OSWUfll)ft<05yH9l2 6 
;H8a«$ftTUl>. 

[0049] i»id*!|fjfi«T-BGA40tt, ¥S 
*f-y7-40mS?l^ajtMt, JMMHfft (A^-K 
-M8) ^EKBtf, JIBrR-fflttfcxUTESS 

Mrtf—ynMziiX&HZtiX^l. zcvtztb. T 30 

— BGA4 0{J S W^y*-S^««*SHIttjWfi 
b^oM&Z&tl. LtztfiX. uOT-BGA40 

[00 5 0] -orC T-BGA4 0^SSt-ri»^ffi^ 

-m. mi-ti. t-r. mw^-yie. 46ai 

TABr-7'4 6S-^^fCJ3<. IOTA 40 

Br-7*4 6<^fiWrfc:, y/kJ'Wx MS2 O^^P 
S^ffl-fftftMBMUl 1 6 ±(3. ft 1 gfflgttfc RR 

[00 5 1] *LT. SI3!MK4 9±te. ^flsf-7 7-4 
tHS«4 4$:IX0#{t3tco*>. 05a£4 4±£, TA 
Bt-7*4 6£«*1/CHS&*4. iOTHJTCtt, 
ft*-yr4<3&ffiCm3;ftXV^1WEA-.y h'M ^7* 
-U-H4 6 a<0«H^#fc<9OT£;b#£fro7fcft, 
TA B r-7-4 6 £@5t$£4 4 fc^STtS . SriJ. IfiS 50 
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1 4 
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